If f is an arithmetical function and [f(i,j)] is the matrix then we evaluated det [f(i,j)] as product of f, has Dirichlet convolution of f and Other theorem and corollary are evaluated.
, where ∅ * is unitary Euler's totient function. In this paper we also proved that if f is an arithmetical function and [f(i,j)] is the matrix having f evaluated at the greatest common divisor of I and j as its I,j entry, then det [f(i,j)] = . 1 = . 1 .
. 3 ----.
,where is the Mobius function and f. is the Dirichlet convolution of f and . Where the first sum is over a unitary reduced residue system (mod r). Since * , = ∅ * , this function is a unitary generalization of Euler's totient function.
Paul McCarthy generalized smith's and Apostol's results to the class of even functions (mod r).he evaluated the determents of matrices of the form * , . Where , is an even function of m (mod r) and to obtain some new results concerning the structure and inverses of the matrices. We use some of the results to study matrices of the form * [ , ] which have * evaluated at the product of , and as their i,j-entry ,where is quadratic.
MATRICES ASSOCIATED WITH EVEN FUNCTION (mod r)
Throughout this paper ,let f(m),g(m),and h(m) be arithmetical functions ( i,e complex-valued functions of a real variable that vanish when the argument is not positive integer).we assume that f,g,h have Dirichlet invers, which are denoted by ′ ′ ′ , respectively.
Our fist results are on n x n matrices of the form * , is defined for all positive integers m and r as * , = * * * // , * ,
And S= 1 2 3 … . (2), we obtain (ii).
COROLLARY 1.
Let S= 1 2 3 … . be factor -closed. if * is defined for positive integers m and r by * , = * * // , * then each of the following is true: 
MATRICES ASSOCIATED WITH COMLETELY EVEN FUNCTIONS (mod r)
Given any unitary arithmetical function * ,we denote by the * , the function * evaluated at the greatest common divisor of m and r, Cohen called the function * , a completely even function (mod r). Let S= 1 2 3 … .
be a set of distinct positive integers . if I(M) = m is the identity function , the n x n matrix (S) = [ * ( , )] having the greatest common divisor ( , ) of and as i,j entry is called the greatest common divisor (GCD) matrix on S.In this section we extend some of the results to matrices of the form [ the n x n submatrix of A which contains the columns 1≤ 1 < 2 < 3 … . < ≤ .
THEOREM 3
Let S= 1 2 3 … . 
One term in 
Proof : this corollary follows from theorems 1 & 4 .
COROLLARY. 7
Let Proof. This corollary follows from theorem 3 & 4.
EXAMPLE .3
For S= 1 2 3 … . ] ≤ β * x 1 2 β * x 2 2 … β * x n 2 .
We have * = 1 . , where Lioville's function is defined by 1 = 1 and if m = 1 1 . 2 2 … as a product of distinct primes , then = −1 , where
